The Neonatal Resuscitation Programme is a good example of an effective educational intervention that has improved perinatal mortality rates in many countries. This paper shares our experience of planning an undergraduate Neonatal Resuscitation Programme using basic principles of education theory of spiral curriculum, Bloom's taxonomy in planning learning outcomes, Kolb's learning model and Miller's model of clinical assessment. Engaging clinicians in pedagogical theories may not be well aligned with how clinicians traditionally thought they learnt best, yet it is key to improving learning concept and educational intervention outcomes in the healthcare professions. This article aims to illustrate the application of such educational theories into one example of practice. We structured this paper in the scope of content, delivery and assessment when planning a psychomotor learning activity.
T h e N e o n a t a l R e s u s c i t a t i o n Program (NRP) established in 1987 by the American Academy of Paediatrics and American Heart Association was introduced in many countries as a systematic training programme for perinatal health professionals. Today, more than two million health care professional in over 120 countries had been trained in the technique of neonatal resuscitation for the attendance at every delivery. 1 Because of this educational intervention, many countries reported improvement in perinatal and neonatal mortality rates by the turn of the millennium. [2] [3] [4] H o w e v e r , t h e N R P t a r g e t s mainly professionals rather than undergraduate students. Given the depth of knowledge and skills needed, it appears unlikely that house officer (a junior doctor) will be competent on the first exposure of the programme. Moreover, teaching of psychomotor skills is known to be challenging in the undergraduate level because of the constraint in time and resources. 5, 6 We modified the original programme structure to adapt to final year undergraduate medical students in the International Medical University, Malaysia, and aim to introduce NRP to undergraduates as a spiral (learning) process in preparation for the workforce. The challenge is however to design and implement a psychomotor learning activity in the limited time in medical school.
This paper shares our experience in planning the activity using basic principles of education theory. It i l l u s t r a t e s h o w a n e s t a b l i s h e d educational programme designed for postgraduate professionals can be adapted into undergraduate learning. We structured the paper in the scope of curriculum planning: content, delivery and assessment when planning a psychomotor learning activity.
CONTENT

Spiral curriculum
Undergraduate medical students must recognise the need for lifelong learning in medical education. Advances in technology and internet developments resulted in rapid learning experience rendered the years of medical school akin to just the start of a lifelong spiral curriculum. We introduced NRP to our undergraduates in the final year because at that time, experiences accumulated throughout their learning activities in medical school act as an important reservoir of experiences. These pool of clinical skills are an important foundation when introducing a psychomotor learning as it requires coordination of cognitive ability and physical functions. Figure 1 depicts how introducing NRP to undergraduate fits into their life-long career.
The introduction of the NRP in undergraduate level is just the tip of the cone. Once a learner graduate, house officers in Malaysia undergo the actual NRP required of them. The deepening of competency continues when medical officers resuscitate a new born in actual emergencies as a competent trainee. Thus, prior exposure to NRP attempt to facilitate retention of knowledge when such information is reinforced in the standard programme introduced later.
Outcome based education
After understanding the relevance of introducing a psychomotor learning activity into an undergraduate programme, the next task for the teachers is to develop the expected learning outcome of the activity that are appropriate to learners. This concept of outcome based education (OBE) was promoted by Spady 8 in 1994 as a performance-based approach in medical education. Outcomes expected at the end of the programme is required to be clearly stated in the planning stages. When a learner graduates from each spiral step, the learning outcomes at subsequent learning curve would be different.
The learning outcomes define the process of what is thought. This is important when there are a diverse teaching faculty across a department. It helps when faculty becomes unavailable by assisting the replacement faculty to achieve the outcome expected without changing the curriculum. Although the outcomes had been specified, the means to achieve the outcomes are fairly open. Different student's (or teacher's) abilities and learning (or teaching) styles can be accommodated throughout this learning (and teaching) process. Understanding Bloom's taxonomy is the root in planning learning outcomes. In 1956, Bloom's 9 classifies thinking behaviors into level of complexity through a hierarchal model that were believed to be important learning processes. It was later revised by Anderson et al., 10 in 2001 using verbs to describe the taxonomy ( Table 1) . However, OBE is not without its criticism. 12 It is perceived as limitations being placed in a vast field of medicine and its rigid model was said to transform teachers into 'education technician'. OBE also fails to address creativity which is an important domain in advancement of healthcare. Medicine changes quickly -what we learnt in medical school a decade ago, might be obsolete in the next. when a learner progresses through a cycle of four stages: of (1) having a concrete experience, followed by (2) reflective observation on that experience, which leads to (3) the formation of abstract concepts where new ideas are formed, which are then (4) actively experiment for future situations, resulting in new experiences. Table 3 shows an example of how we matched the STEPS technique with Kolb's model when teaching positive pressure ventilation (PPV).
Simulation based medical education
Simulation based medical education (SBME)
is defined as an educational activity that utilises simulation tools or methods to create new experiences of learning opportunities. SBME has advantage of providing feedback and active learning to students and promoting the use of decision making skills in an environment similar to a clinical setting while emphasising on patient safety and safeguarding patients' best interest. 6, 16 In 2009, Peter Dieckmann, 17 described the elements of a SBME using an eight-phase model. (Table 4 ) We applied this approach in the learner's 'active experimentation' stage i.e. the final bit of Kolb's learning cycle. 
Assessment
When planning assessments, it is important to be aware of the purpose of the assessment and where it fits into the learners' learning curve. In 1990, George Miller's 18 'pyramid' illustrated the framework of different facets of clinical assessment. (Figure 2) We asked ourselves, are we assessing undergraduate's knowledge, competence, performance or action? At the minimum and at the tip of the spiral learning, students must know what is required in order to perform neonatal resuscitation. In an undergraduate level, this knowledge base would be the pillar of their assessment. To fulfil the broader objective in their career later, learners must then know how to use the knowledge they have accumulated. It is this quality of being functionally adequate that defines competence later as a healthcare professional but not yet from an undergraduate. Performing and teaching neonatal resuscitation are skills illustrated further up the pyramid.
All methods of assessment have its own strengths and weaknesses. 19 Formative and summative assessments are the two most common types of assessment in medical school. While formative assessment monitors and provides student's with feedback as learning, summative assessment evaluates student's learning at the end of the programme by comparing it against a benchmark. Our assessment emphasised on 'assessment for learning' (formative) rather than 'assessment of learning' (summative).
In view of time constraint in the already crowded undergraduate's curriculum, we set a theoretical formative assessment by using a set of questions through pre-and post-test. The pretest is a set of questions given to learners before the educational intervention followed by post-test where students answer the same set of questions. While pre-and post-tests are traditionally used to measure knowledge gained after the intervention, we used them to engage learners to learn. This model of feedback supports and improves learning by motivating students 'to learn, not study'. Using simple paired t-test statistical analysis on the convenience sampling of our pilot cohort of 28 students when the activity was first introduced, pre-and post-test mean score was 44.3 (SD + 11.2) and 61.6 (SD + 12.8) respectively. There was a significant score increment of + 17.3 % (SD + 9.2, 95 % CI 13.8 to 20.9) (p< 0.001). This methodology used here is transferable to teachers wishing to take up the challenge to test the efficacy of an educational intervention.
Limitations
We noted several limitations from this experience. First, one can argue of the need in using 'practical' assessment tool for a psychomotor learning activity rather than a 'written' assessment. Furthermore, 'written' a s s e s s m e n t i s a p o o r p r e d i c t o r o f s k i l l s performance in resuscitation. 20 However, using simulation assessment requires active trainer involvement and low learner-to-trainer ratios. This comes with hidden costs and faculty time. To avoid burnout and successfully sustain implementation of this psychomotor learning activity, undergraduate curriculum activities need to be creative in building, sustaining, and managing the trainer workforce. 21 Our experience showed that this psychomotor learning activity is feasible, cost effective and transferable to what was expected at an undergraduate level. Secondly, the education principles applied are general and not specific to the undergraduate NRP. It was unclear to what extend the knowledge acquired was translated into actual retention after graduation. Next, we were also unable to perform meaningful sample size estimation because there has not been a commonly accepted definition on what constitutes an educationally important learning gain in terms of neonatal resuscitation skills.
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CONCLUSIONS
This paper of basic educational principles has presented a practical framework which programme and course coordinator can use in the planning of educational psychomotor skills activities in undergraduate medical school. As the need for skill activities is well recognized, the challenge is to make it effective, sustainable and cost-effective in undergraduate programmes. Despite this, there is still a wide chasm to be bridged between a simulated model that produces pre-programmed feedback to learners, and a real patient who will flail and scream.
In an educational institution, it is vital to plan undergraduate curriculum to imbue learners the sense of lifelong learning and mature 'adultness' education. There are papers adapting NRP to undergraduates, but the challenge is still to gauge its effectiveness. [22] [23] [24] [25] We showed that it is simple to use basic principles of education theory in planning such activity for undergraduates. Further studies should be conducted by following graduates having applied such experience. n
